CRITICAL ITEMB LIBT

PROJECT: SRHS

SYSIEM: DAC SUBSYSTEM
- o o o ASS*Y MOMENTLATURE: GEC PAREL Ass'y PN SHEET: ___A
FHEA FHEA HAME. QTY, R FAILURE MODE FAILURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. orauing Réf. AND . o 2/
DES | GHATION CAUSE, END LTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
340 1 END EFFECIOR | MODE: 1F SWITCH IN DESIGN FEATURES
AUTO/OFF/ PERMANENT AUTO: WO
MANUAL MODE 10v AUTO EFFECT.
SULICH SELECT FLAG. TOGGLE SWITCHES USED OM THE DAC PANEL ARE HERMETICALLY SEALED,
ory- 1 IN HANUAL MODE: AND OF A MATURE AMD PROVEN DESEGK. THESE SWITCHES ARE IN
P/N NE CAUSE(S)1 ARK WILL REMAIN COMMON USE OM THE ORBITER VEHICLE.
52-6102- (1) s/C ov LIMP AFTER
7306 CONTACT. CAPTURE COMMAND THE SWITCHES ARE CONTROLLED BY MOCKWELL SNTERMATIONAL
€D 92020 HAS BEEN SPECIFICATION HC 452-0102 AND HAVE BEEW QUALIFIED TO THE
SHEET § RELEASED AND REQUIRENEXTS OF THIS SPECIFICATION,
8EFORE RIGID1ZE
COMHAND IS ELECTRICAL COMNECTIONS TG THE SWITCH ARE ACHIEVED BY MEANS OF
APPLIED. IF SOLDERABLE TERMINALS.
PAYLOAD IS HOT
CAPTURED AND EE WIRING TO SWITCH TERMINALS UTILIZES MICKEL PLATED CONDUCTORS
AUTO HANUAL WETH A POLYAMID INSULATION. SOLDERIMG OF THE WICKEL PLATED
SWITCH IS OFF: UIRE TO THE SWITCH TERMINALS 1S CONTROLLED BY CAE PROCESS
MOMENTARY SPECIFICATION PD 91059,
CAPTURE COMMAND
VILL LIMP THE THE VIRING HARNESS IS DESIGNED TO BE CAPABLE OF SEPARATE
ARM, TESTING (FOR INSULATION RESISTANCE, DIELECTRIC SIREWGTH, AND
CONTIRULTY). _
WORST CASE
seeercecen MOUNTING OF THE SWITCH TO THE DAC PAMEL IS 8Y MEANS OF A 15/32
UNEXPECTED ¥UT WHICH ENGAGES A THREADED BUSHING ON THE SWITCH. A KEYED
HOT KON, WASHER PROVIDES MOTATION RESTRAINI. AFTER IMSTALLAYTION AND
UNEXPECTED TORQUING, THE WUT IS STAKED T0 THE PANEL BY A BLOB OF EPOXY
LINPING. ADHESIVE. A STAINLESS STEEL GUARD PROIECTS THE SUITCH LEVER
CREM ACTEON AGATNST DAMAGE OR INADVERTENT OPERATION.
REQ. !
AWALYSIS OF THE BASIC PANEL STAUCTURE HAS DEMONSTRATED THAT
REDUNDANT PATHS THERE ARE HO RESOWANCES IM THE RELEVANT VIBRATION FREQUENCY
AEMAINING SPECTRUM. THLS ANALYSIS HAS BEEN VERTFIED BY VISRATION TESTING
csevsesdincances OF THE DEC PANEL ASSEMBLY.
€€ AUI0 MODE
APPLICATION ANALYSIS HAS COMFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED.
AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING IS
DEFINED BY ROCKWELL IMTERNATIONAL SPECIFICATION WC452-0102,
THIS TEST REQUIREMENT INCLUDES:- SNSULATION RES]ISTAMCE
DIELECTRIC STRENGTH,CONTACT RESESTANCE ,RAHDOM VIBRATION (48
KINUTES PER AXIS) LEAKAGE AT ONE ATHOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE STRENGTH. FOR SWITCH OPERAT{ONAL CYCLES
REFER TO TABLE 13,
ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE-ACCEPTANCE RUN-1M, DIELECTRIC STRENGIH, INSTALLATION
RESISTAWCE, CONTACT RESISTAMCE, ACCEPTANCE VIBRATION, SEAL
TEST, VISUAL EXAMINATION,AND RADIOGRAPHIC INSPECTION.
L
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CRITICAL Lfiins LIBT

PROJECT: SRMs
ASS'Y NOMFHCTATORE:T DEC PAREL

STSILH: DRAC SUBSYSILH
Ass'y pyH: SYIADESDY

Sy fq:

Il\.'

BEFORE AIGIDIZE
COMMAND 1§
APPLIED. IF
PAYLOAD IS NOT
CAPTURED AND EE
AUTO MANUAL
SWITCH IS OFF:
MOMENTARY
CAPTURE COMMAND
VILL LINP THE
ARN.

WORST CASE

UNENPECTED

MOTION.

UMEXPECTED
PING.

LM
CREM ACTION
REQ.

RECUNDANT PATHS
REMALNENG

£E AUTO MODE

FMEA FMEA NAME, Q1Y, & | FAiLURE MODE FAILURE EFFECT HDWR / FUHC. UATIOHALE FOR ACCEPTANCE

AEF. REV. oRAUING REF. AHD oM 2/
DESIGNATION CAUSE END 1TEM CRITICALLTY SCREENS: A-PASS, B-PASS, C-PASS

340 1 END EFFECTOR | MODE: . IF SUITCH IN ACCEPTANCE 1ESTS
AUTO/DFF PERKANENT AUTO: HO | eeeeeeeeieeeni.s
MAN 1. HODE 10V AUTO EFFECT. THE KARDWARE ITEM IS SUBJECTED YO THE FOLLOMING ACCEPTANCE
SWLICH SELECT FLAG. ENVIAONNENTAL TESIS AS PART OF THE DEC PAMEL ASSEMBLY.
ary-1 IN MANUAL MODE:
P/N ME CAUSE(S): ARM WILL REMAIN © VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
452-0102- {1) s/C 1OV LINP AFTER
06 CONTACT. CAPTURE COMMAND O THERMALs  +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES

€D 92020 HAS BEEW - 9.5 HRS/CYCLE.) )
SHEET 3 RELEASED AND

THE DEC PAWEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE RMS
SYSTEM TESTS (TP518 RMS STROMGBACK TEST AND TP552 FLAT FLOOR
TEST) WHICK VERLFIES THE ABSENCE OF THE FATILURE MODE.

QUALTFICATION TESTS

THE SWITCH ITEM HAS BEEN QUALIFIED FOR ORBITER USE. THE pic
PANEL ASSEMSLY HAS BEEN SUBJECTED 1O THE FOLLOWING
GUALIFICATION TEST ENVIRONMENTS.

0 VIBRATION: LEVEL AND DURATION - REFERENCE TABLE t

0 SHOCK: 200711 MS - 3 AMES (& DIRECTIONS)

0 THERMAL: 130 DEGREES ¥ 10 -23 DEGREES F {12 MRS PER
CYCLE) (& CYCLES)

O WMIDITY: 95X (120 DEGREES F YO B2 DEGREES F CYCLE 1N
18 HRS) 10 CYCLES YOTAL.

0 EMC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (TEST

CEO1, CED2

CED3, €SO (DC/AC), CEDS, C€SO1
(ocshcy, €
506)

$02, clos, me02 (a/n, msol, wso3,

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEWICLES} JSC 16987
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CRITICAL ITEMB LIBT PROJECT; SAMS SYSTEM: DAC SUBSYSTEM
o o P S T ASS'Y "mml Ass'y P/N: SHEET: 3
FMEA FMEA MAME, QtY, & FAILURE WODE FAILURE EFFECY HOWR / FUNC. AATIONALE FOR ACCEPTANCE
REF. REV. oravinG REF. AND oN 2/
DESTGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
340 1 END EFFECTOR MODE IF SWITCH IN QA7 INSPECTIONS
AUTO/OFF/ PERMANENT AUTO: MO semmsescrenean
MANUAL MODE 10V AUTO EFFECT.
SWLTCH SELECT FLAG. HERMETICALLY SEALED VOGGLE SWETCHES ARE PROCURED 70 ROCKVELL
ory-1 IN WANUAL MODE: SPECIFICAT LOW NC&52-0102, ROCKNELL PARY NO. WE452-0102----.
rgu HE CAUSE(S): ARN WILL MEMATN QUALTFICATION AND ACCEPTANCE TESTING OF SWITCHES IS PERFORMED
452-0102- (1) S/C v LIMP AFTER 10 R.1. SPEC. WC&S2-0102. :
7306 CONTACT. CAPTURE COMMAND
D 92020 HAS BEEN RECEIVING INSPECTION VERIFIES THAT SMITCHES RECETVED ARE AS
SHEET § RELEASED AND IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT KO PHYSICAL
BEFORE RIGIDIZE DANAGE HAS OCCURRED 10 SVITCHES DURTHG SHIPHENT, THAT THE
COMMAND 1S SECEIVING ODCUMENTS PROVIDE ADEQUATE TRACEABILETY [NFORMATION
APPLIED. IF AND ACCEPTAMCE TEST DATA 1DENTIFIES ACCEPTADLE PARTS.
PAYLOAD IS WOT
CAPTURED AND EE PARTS ARE INSPECTED THROUGHOUT MAMUFACTURE AND ASSEMBLY AS
AUTO NANUAL APPROPREATE TO THE MANUFACTURING STAGE COMPLETED. VHESE
SWITCH 1S OFF: INSPECTIONS INCLUDE,
HOMENTARY
CAPTURE COMMAND COMPONENT MOUNTING 10 FRONT PANEL INSPECTION, SOLDERING OF
MILL LIMP THE WIRES TO SWITCH CONTACTS, WIRE ROUTING staeds RELIEF OF WIRES
ARM. ETC., OPERATORS AMD tNSPECTORS ARE TRAINED AND CERTIFIED 10
. NASA'NHB 5300.4(3A) STAWDARD, AS MODLFIEQ BY JSCOBBOOA.
WOAST CASE
------- PRE-TEST INSPECTION OF DEC PANEL ASSY I[NCLUDES AN AUDIT
UNENPECTED OF LOVER TEA INSPECTION COMPLETION, AS BUILD COMFEGURATION
NOTION. VERIFICATION 10 AS DESIGH ETC. (SPAR/COVERNMENT REP. -
ungl;sgtzn MANDATORY INSPECTION POIKT)
Ll .
CAEW ACTION A TEST READINESS REVIEM CTRR) WHICH INCLUDES VERLFICATION OF
nEQ. TEST PERSOMMEL, TEST DOCUMENTS, TEST EQUIPMENT CALIGRATION/
VALIDATION STAfUS AND HARDWARE COMFIGURATION 1S CONVEMED BY
REDUNDANT PATHS GUALITY ASSURANCE IH CONJUWCTION WI1TH ENGINEERING
REMAINTING RELIAGILITY, COWFIGURATION COMTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESENTATIVE, PRIOR TO THE START OF ANY
EE AUTO MODE FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL ANO VIBRATION TESYING, (SPAR/GOVERMMENT REP. -
MANDATORY ENSPECTION POINT).
INTEGRATION OF DAC PAMEL, RHC. THC AND MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF INfEGRATION, WHILH INCLUDES
GROUND NG CHECKS, TMTER COMNECT CABLE VERIFICATION, CONMECTOR
INSPECTION FOR BENT OR PUSHBACK COMFACTS ETC.
SUB-SYSTEN PERFORMANCE TESTING (ATP), THCLUDES AN AHBITENT
PERFORNANCE TEST. (MAMDATORY INSPECTiON POINY).
SANS SYSTEMS INTEGRATION THE INTEGRAT|ON OF WECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHY CABIN ECUIPMENT 7O FORM THE SRHS.
INSPECTIONS ANE PERFORNED AT EACH PHMASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
IHTERFACE CONNECIORS FOR BEWT OR PUSH BACK CONTACTS ETC.
SAMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:gu:;:':u;nuct 1€ST. {(SPAR/GOVERNMEMT REP. - MANDATORY INSPECTION
PREPARED BY: MENG SUPERCEDING DATE: 11 SEP 85 RMS/D&C - 98 DATE: 24 JuL 91 €iL REV: _1




CRITICAL ITEMB LI1BT

PROJECT: SKMS
ASS'Y NOM :

SYSTEM: Ell: %BS\'STEI’I
i ASS'Y P/N: : SHEET: [

FHEA
REF.

FHEA
REV.

WAME, QTY, &
oRavinG rie.
DESIGNATION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
oN
END 1TEM

HDWR / FUNC,
/1R
CRITICALITY

RATIONALE FOR ACCEPTANCE
SCREENS:

A-PASS, B-PASS, C-PASS

340

END EFFECTOR
AUTO/OFF/
MANUAL MODE

PN RE
452-0102-
06

73
£D 92020
SHEET 3

HODE & .
PERMAHENT
10V AUTO .,
SELECT FLAG.

CAUSE(S)t
(1) s/c 10v
CONTAC

1F switcH IN
AUTO: NO
EFFECT.

[N MANUAL MODE:
ARM WILL REMALN
LIKP AFTER
CAPTURE COMMAND
RAS BEEN
NELEASED AND
BEFORE llngIIE

CAPTURED AND EE
AUTO HANUAL
SWITCH IS OFF:
HOMENTARY
CAPTURE COHMAND
WVILL LINP THE

WORST CASE -

UNEKPECTED
no

UNEXPECTED
LINPING.
CREW Aci1ow

EQ.

REDUNDANT PATHS
REMAINING

EE AUTO MODE

FAILURE HISTORY

MODE OH THE SRNS PROGRANM.

THERE HAVE SEEN NO FAJLURES ASSOCIATED WITH THIS FAILURE
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CRITICAL ITEM8 LIBT

PROJECT: SRMS

SYSTEM: DRC SUBSYSTEM
-—— ASSY NOMERCLATORE: DT PANEL ASS'Y wﬂ‘gﬁm:: SHFET: 5
FHEA FMEA NAME, QTY, L FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACUEPTANCE
REF. REV. oraving rér. AND o 271
DESIGHATION CAUSE EMD LTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
340 1 END EFFECTOR MODE " {F SVITCH N OPERATIONAL EFFECTS
AUTO/OFF/ PERMANENT AUTO: RO veseasscessanamaons
MANUAL MOOE oV AT ! EFFECT.
SWITCH SELECT FLAG. IF MANUAL MODE SELECTED ARM REMAINS LIMP UNEXPECTEDLY BETWEEN
ary-1 IN MANUAL MODE: CAPTURE AND RIGIDIZE SEQUENCE.
PN ME - CAUSE(S}: ARM MILL REMAIN
452-0102- {1y $iC 1OV LIMP AFTER CREW ACTION
7306 CORTACT. CAPTURE COMMAND | = =--<----=--
€D 92020 HAS BEEM
SHEET 3 RELEASED AND NONE
BEFORE REGIDIZE
COMMAND IS CREW TRAINING
APPLIED, IF | =-ese=emeeeen
PAYLOAD 1§ WOT
CAPTURED AND EE CREY SHOULD OF TRAINED TO KEEP TO A MINIMM TIME BETVEEN
AUTO HANUAL CAPTURE AND RIGIDEZE SEQUENCE.
SWITCH IS OFFs
HOMENTARY
CAPTURE COMMAMD MISSTON CONSTRAINT
WILL LIMP THE |  eeeeemsmmecmoenees
ARN.
NONE,
WORST CASE
UNEMPECTED
WOt 10W, OMRSD OFFLINE
UNEXPECTED seesemanaess
LINPING.
CREW ACTION EMERCISE DRC PAMEL AUTO/MANUAL MODE SWITCH
REQ. VERIFY €E MODE BITS K MCIU/DEC PANEL DATA BUS
REDUNDANT PATHS OMRSD OMLINE INSTALLATION
REMATNING | eemmemmmeeeesenmamaeneee
EE AUTO MODE NOME
OMRSD ONL1WE TURMAROUND
WITH EE AUTO/MANUAL/OFF MODE SW1TCH SET TO 'OFF’
VERIFY AUTO BT MOT SET
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